INTRODUCTION
The search for a better performance of gas turbine engines has led to higher turbine inlet temperatures. [5] . Also, while the analysis of Liu et al. [6] forms one extreme in that no resolution of the mixing of coolant with the main flow was attempted, the analysis of Weigand and Harasgama [5] and of Leylek and Zerkle [7] represents the other extreme, with the hole pipe and plenum chamber also discretized. Both these extremes have merits and limitations.
While the poor resolution of Liu et al. [6] power-law) for the coolant velocity and temperature distribution at the hole exit were specified, in conformity with the observation of Leylek and Zerkle [7] , since the hole-length to diameter ratio for the VKI rotor is greater than 3.0. Leylek and Zerkle [7] found that for high hole-length to diameter ratios (>/3.0) and high blowing ratios ( _>1.0), the velocity profile at the hole exit is akin to the l/7th power-law profile. 
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COMPUTATIONAL DETAILS
The hole spacing in the span direction was assumed to be 2.56 mm ( = 3. was varied so that the ratio of coolant mass flow to inlet mass flow changed from about 2 to 7%. For each case, B v was specified the same value for all holes. We may point out that for film cooling on a turbine blade, it is better to use the blowing parameter than the usual blowing ratio, since the latter is based on the local free-stream velocity and density that change all over the airfoil.
For injection at the stagnation line. for example, the blowing ratio is infinite, while the blowing parameter is finite. The term =blowing ratio" perhaps originated with fundamental studies of a jet in crossflow for which the blowing ratio is akin to the blowing parameter. and Ic/lo = 1.88%. (p_ l'_7), and on the pitch-to-diameter ratio. Fig. 5) is higher than that for TjTo = 0.5 (Fig. 4) when me m,, >_ 5%. To understand this phenomenon, we look at the coolant particle traces from the showerhead holes in Fig.  12 for To To=0.7 and mjmo = 5.08%. Due to the higher coolant momentum for this case (about 140% of that for the case in part of it is hot in Fig. 9 . Increasing the coolant mass flow ratio beyond 5% with TjT,,= 0.7 basically enhances these effects due to still higher ratio of the coolant to inlet momentum flow.
CONCLUSIONS
It is found that the adiabatic effectiveness is generally lower for a higher coolant temperature due to nonlinear effects via compressibility of air. However, over the suction side of shower-head holes, the effectiveness is higher for a higher coolant temperature than that for a lower coolant temperature when the coolant to mainstream mass flow ratio is 5% or more. 
